Dysferlin expression in tubular aggregates: their possible relationship to endoplasmic reticulum stress.
Dysferlin is a newly identified sarcolemmal protein related to Miyoshi myopathy and limb-girdle muscular dystrophy. Although its function is still unknown, it is inferred from the presence of C2 domains and a transmembrane domain in its sequence that dysferlin may be expressed or located not only at the sarcolemma but also in other membranous organelles to interact with Ca(2+). Tubular aggregates (TAs) are derived from sarcoplasmic reticulum (SR) and found in various myopathies, especially in those related to disturbed intra-sarcoplasmic Ca(2+) homeostasis. To clarify the expression of dysferlin in TAs and the relationship among TA formation, dysferlin expression, and endoplasmic reticulum (ER) stress, we examined the expression of dysferlin and other sarcolemmal proteins by immunohistochemistry in 12 muscle biopsy specimens with TAs from 11 cases of periodic paralysis and 1 case of myalgia/cramps syndrome. Moreover, the expression of glucose-regulated protein 78 (GRP78) and GRP94, which are up-regulated under ER stress, was also examined by immunohistochemistry and immunoblotting. TAs showed strong expression of dysferlin. GRP78 and GRP94 were also intensely expressed in TAs. Total amounts of GRP78 and GRP94 were significantly increased in muscles with TAs compared with normal controls. These results indicate that muscles with TAs seem to be under ER stress, probably resulting from disturbed intra-sarcoplasmic Ca(2+) homeostasis. Strong expression of dysferlin in TAs suggests the possibility that it is located not only at the sarcolemma but also in the SR, at least in the pathological conditions.